OPTICAL CONNECTOR ALLOWING EASY POLISHING OF 
AN END FACE OF AN OPTICAL FIBER AND METHOD OF 
PROCESSING THE END FACE OF THE OPTICAL FIBER 

Background of the Invention: 

This invention relates to an optical connector for use in connecting an 
optical fiber and a method of processing an end face of the optical fiber. 

In recent years, various kinds of optical connectors have been proposed 
and developed. In one of existing optical connectors, an optical fiber 1 is 
connected by the use of a cylindrical optical component 2 called a ferrule, as 
illustrated in Fig. 1 . The ferrule 2 has an axial one end bonded and fixed to an 
end face of the optical fiber 1 and the other end polished into a convex surface 
3. 

In order to connect two optical fibers to each other, a split sleeve 4 is 
used as illustrated in Fig. 2. Specifically, the convex surfaces 3 of the ferrules 
2 respectively fixed to the optical fibers are butted to each other within the split 
sleeve 4. By the use of elastic springs (not shown), pressing force is applied to 
the ferrules 2 as depicted by white arrows in the figure. As a consequence, 
core portions of the optical fiber 1 , which are positioned at the tops of the 
convex surfaces 3 and serve as optical waveguide portions, are elastically 
deformed and brought into tight contact with each other. By the above- 
mentioned connection, it is possible to prevent an air layer being formed 
between the core portions. Therefore, low-loss connection can be achieved. 
Such connection in which connection objects are brought into tight contact with 
each other under the pressing force is generally called PC (Physical Contact) 
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connection. 

Recently, following the demand for a smaller size of the optical 
connector and a narrower pitch, consideration is made of an optical connector 
for directly connecting the optical fibers without using the ferrules. In the 
optical connector of the type also, the PC connection is required in order to 
achieve low loss. The pressing force required for the PC connection is 
obtained by flexing or bending the optical fibers and utilizing restoring force 
(hereinafter called a buckling load) produced by bending. 

In the optical connector for directly connecting the optical fibers, it is 
necessary to process the end faces of the optical fibers into mirror surfaces, i.e., 
to carry out mirror finishing. The mirror finishing may effectively be carried out 
by cleavage cutting in which a cut face has a mirror surface. By the cleavage 
cutting, however, the cut face of the optical fiber may have a face angle 0 , as 
illustrated in Fig. 3. It is noted here that the above-mentioned buckling load is 
on the order between 0.2 and 0.4N. Depending upon the face angle 9 , 
elastic deformation of the optical fibers 5 may be insufficient and sufficiently 
tight contact can not be assured between the end faces, as illustrated in Fig. 4. 
In this event, reliable connection can not be achieved. This results in failure in 
achieving stable optical characteristics and low loss. 

Use is also made of a method of fixing the optical fiber to the optical 
component such as the ferrule by the use of a UV-setting adhesive or a wax 
and polishing the end face of the optical fiber. However, this method is time- 
consuming and troublesome because a step of curing the UV-setting adhesive 
or the wax and a step of removing such fixing agent are required. If the UV- 
setting adhesive or the wax can not completely be removed but is partially left 
and adhered to the end face of the optical fiber, optical characteristics will 
considerably be deteriorated. This results in lack of reliability. 



Summary of the Invention: 

It is therefore an object of this invention to provide an optical connector 
for directly connecting optical fibers, which facilitates polishing of end faces of 
the optical fibers. 

It is another object of this invention to provide a method of processing 
an end face of an optical fiber in the above-mentioned optical connector. 

Other objects of the present invention will become clear as the 
description proceeds. 

According to an aspect of the present invention, there is provided an 
optical connector for connecting an optical fiber to a mating optical fiber by 
bringing an end face of the optical fiber into contact with an end face of the 
mating optical fiber in a predetermined direction. The optical connector 
comprises a housing, an aligning portion fixedly coupled to the housing and 
having a hole for insertion of the optical fiber, a guide portion coupled to the 
housing for guiding one part of the optical fiber to the hole in the aligning portion, 
and a holding portion mounted on the housing to be movable in the 
predetermined direction for holding the other part of the optical fiber. The 
holding portion is fixed to the housing with the optical fiber inserted into the hole 
in the aligning portion. The holding portion is moved in the predetermined 
direction to adjust the amount of protrusion of the optical fiber from an end face 
of the aligning portion. 

According to an aspect of the present invention, there is provided a 
method of processing the above-mentioned optical connector. The method 
comprises the steps of preparing a polisher having a polishing surface, 
preparing a polishing jig, holding the housing by the polishing jig, positioning the 
polishing jig relative to the polisher, moving the holding portion relative to the 
housing in the predetermined direction to press the end face of the optical fiber 
against the polishing surface of the polisher, and making the polishing surface 



polish the end face of the optical fiber. 

Brief Description of the Drawing: 

Fig. 1 is a perspective view of an optical fiber and a ferrule connected 
thereto in an existing optical connector; 

Fig. 2 is a sectional view for describing the principle of the existing 
optical connector in which ferrules are brought into contact with each other; 

Fig. 3 is a side view for describing the state of an end face of the optical 
fiber processed by an existing method; 

Fig. 4 is a side view for describing a problem in case where the optical 
fiber illustrated in Fig. 3 is used; 

Fig. 5 is a perspective view of an optical connector according to an 
embodiment of this invention with optical fibers attached thereto; 

Fig. 6 is a perspective sectional view of a part of the optical connector in 
Fig. 5 as seen in a different direction; 

Fig. 7 is an end view showing a modification of the optical connector 
illustrated in Fig. 5; and 

Fig. 8 is an end view showing another modification of the optical 
connector illustrated in Fig. 5. 

Description of the Preferred Embodiment: 

Referring to Figs. 5 and 6, description will be made of the structure of 
an optical connector according to an embodiment of this invention. 

The optical connector illustrated in the figure is adapted to connect a 
plurality of optical fiber wires 1 0. Specifically, each optical fiber wire 10 
contains an optical fiber 11 having an end face 12. The end face 12 is brought 
into contact with an end face of a mating optical fiber (not shown) in a 
predetermined direction 13 to achieve connection. 

Each optical fiber wire 1 0 comprises the optical fiber 1 1 with a coating 
for surface protection. As the optical fiber 11 , a known optical fiber may be 



used. 

The optical connector comprises an optical fiber guide or housing 1 4. 
The housing 14 has a front portion provided with an aligning portion 16 having a 
plurality of holes 15 for insertion of the optical fibers 11 and a guide portion 17 
formed behind the aligning portion 16. The housing 14, the aligning portion 16, 
and the guide portion 1 7 are integrally formed by molding a synthetic resin 
material. The holes 15 are aligned in a single row in a direction perpendicular 
to the predetermined direction 13. The guide portion 17 has a plurality of slits 
18 arranged in a single row in correspondence to the holes 15, respectively. 
Each of the slits 18 serves to receive the optical fiber 11 to guide one part of the 
optical fiber 11 to the corresponding hole 15 in the aligning portion 16. Instead 
of the slit 18, the guide portion 1 7 may have a chamfered portion to guide the 
optical fiber 11 to the hole 1 5. The diameter of the hole 1 5 is slightly greater 
than that of the optical fiber 11 . For example, if the optical fiber 11 has a 
diameter of 1 25 ul m, the diameter of the hole 1 5 is 1 26 u m. 

The housing 14 has a rear portion with a fiber holder or holding portion 
21 mounted thereon to be movable in the predetermined direction 13. The 
holding portion 21 serves to fixedly hold predetermined portions, namely, the 
other parts of the optical fibers 11 . The holding portion 21 is fixed to the 
housing 14 with the optical fibers 11 inserted through the holes 15 in the 
aligning portion 16; Specifically, the holding portion 21 is movable in the 
predetermined direction 13 with respect to the housing 14 by rotating a screw 
(not shown) and can be fixed to the housing 4 at a desired position. Therefore, 
the holding portion 21 is at first moved in the predetermined direction 13 to 
adjust the amount of protrusion of the optical fiber 11 from an end face 22 of the 
aligning portion 16. Then, the holding portion 21 is fixed to the housing 14. 
The holding portion 21 comprises a lower cover 23 and an upper cover 24 for 
clamping the optical fiber 11 in cooperation with the lower cover 23. 



The optical fiber wires 10 are connected by the use of the above- 
mentioned optical connector in the following manner. At first, the end faces 12 
of the optical fibers 11 are brought into contact with and pressed against the 
end faces of the mating optical fibers in the predetermined direction 13 so that 
the optical fibers 11 are bent. Thus, by the use of a buckling load of each 
optical fiber 11 , pressing force for the above-mentioned PC connection is 
produced. The pressing force can readily be adjusted by selecting the position 
of the holding portion 21 . 

In the optical connector illustrated in Figs. 5 and 6, the housing 14, the 
aligning portion 16, and the guide portion 17 are integrally formed. 
Alternatively, these components may be produced as separate components and 
then fixedly coupled to one another. 

Referring to Fig. 7, the aligning portion 16 may comprise a first portion 
26 provided with a plurality of V grooves (i.e., grooves having a V-shaped 
section) formed on its upper surface and extending in parallel to one another, 
and a second portion 27 put on the first portion 26 and fixed thereto to cover the 
V grooves 25. In this case, the V grooves 25 correspond to the holes 1 5 
illustrated in Fig. 5. 

Referring to Fig. 8, the second portion 27 may be provided with a 
plurality of V grooves 28 (similar to those of the first portion 26) formed on its 
lower surface and extending in parallel to one another. The first and the 
second portions 26 and 27 are fixed to each other with the V grooves 28 faced 
to the V grooves 25 on the upper surface of the first portion 26. In this case, 
the V grooves 25 and 28 cooperatively form holes for insertion of the optical 
fibers. 

Turning back to Fig. 5, description will be made of a method of 
processing an end face of the optical fiber fixedly held by the optical connector. 



Briefly, the housing 14 is held by a polishing jig (not shown). The 
polishing jig is positioned relative to a polisher (not shown). The holding 
portion 21 is moved relative to the housing 1 4 in the predetermined direction 1 3 
so that the end face 12 of the optical fiber 11 is pressed against a polishing 
surface of the. As the polisher, an existing polisher for the optical connector 
may be used. The end face 1 2 of the optical fiber 11 is polished by the 
polishing surface. 

In detail, the housing 14 is fixedly held in a direction perpendicular to 
the polishing surface of the polisher. In order to fixedly hold the housing 14 to 
the polisher, various means can be used as known in the art. Next, a plurality 
of optical fibers 11 equal in number to or smaller in number than the holes 15 
are inserted into the holes 15. The optical fiber 11 may be either a single-core 
type or a multi-core type. Next, the holding portion 21 is moved towards the 
aligning portion 16 so that the end faces 12 of the optical fibers 11 are pressed 
against the polishing surface of the polisher. As a consequence, the optical 
fibers 11 are bent to produce the buckling load. Thus, by the use of the 
buckling load of the optical fibers 1 1 , it is no longer necessary to perform an 
operation of fixedly holding the optical fiber to an optical component such as a 
ferrule. 

Thereafter, the polisher is driven to polish the end faces 12 of the 
optical fibers 11 by the polishing surface. If the end faces 1 2 of the optical 
fibers 11 are varied in position, the holding portion 21 is moved in the 
predetermined direction 13 to control the bending amounts of the optical fibers 
1 1 . Thus, even if the end faces 1 2 of the optical fibers 1 1 are varied in position, 
it is possible to control the bending amounts of all of the optical fibers 11 and to 
prevent the end faces 12 from being left unprocessed or unpolished. By the 
bending of the optical fibers 11, it is possible to confirm that the end faces 12 
are being polished. Therefore, the housing 14 and the aligning portion 16 
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need not be brought into contact with the polishing surface. This makes it 
possible to reuse the housing 14 and the aligning portion 16. 
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